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Responses to Comments from the Columbine Vineyards

28-1. EPA determined that the required minimum standards for treatment and the numerical
criteria for Class A and B biosolids were adequate on a national level to minimize risks to
public health.  The SWRCB is using these as a starting point for the provisions of the
proposed GO.  Additional management measures are contained in the general permit.
Mitigation Measure 5-2 and other restrictions on site access should provide for added
protection against residual pathogens in Class B biosolids.

Regarding salmonella contamination in cattle herds, see Responses  to Comments 26-36,
26-40, and 26-42.

Regarding Strauch 1991, see Responses to Comments 26-39 and 26-42.

Regarding the Cryptosporidium outbreaks in Milwaukee, see Responses to Comments 26-
36 and 26-38.

28-2. See Master Response 18 and Response to Comment 26-41.

28-3. This comment is similar to Comment 26-20 and criticizes the draft EIR for making
sweeping general or incorrect statements about San Joaquin Valley soils and their ability
to retain metals applied to agricultural lands with biosolids.

See Response to Comment 26-20; a draft EIR covering the entire state must make certain
generalizations to put the potential problem in proper perspective.  The same paragraph
containing  the general statement went on to describe the sandy, highly permeable soil
conditions that occur on the east side of the San Joaquin Valley.

28-4. This comment effectively says that in some situations, metals applied in biosolids are more
mobile and bio-available than, for example, metals contained in fertilizers and noted San
Joaquin Valley soils.  In these cases, clay contents are often less than 10% and may have
little natural capability to bind or attenuate the applied metals when in a colloidal state.

Comment noted.  However, this comment does not change the EIR  conclusions or cause
the SWRCB staff to significantly modify the mitigation measure (Mitigation Measure 4-1),
which protects soil productivity by eliminating sites with limitations such as acidic soils,
or soils with low cation exchange capacities.  It is likely that most soils with low organic
matter content and having less than 10% clay will have cation exchange capacities less than
15 milliequivalents per 100 grams, making them ineligible for consideration under the
proposed GO.

Also see Responses to Comments 21-57 and 26-20.
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28-5. The comment author makes several separate points here, including observations that a
metal, if not toxic to the plant, can still be toxic to those who consume the produce; that
multiple element toxicities can occur with additive and synergistic effects; and that metal
toxicities can occur in non-acidic (alkaline) soils.  The author concluded that studies of up
to 40 years duration are needed to resolve the issues regarding the agricultural use of
biosolids and possible long-term effects.  The commenter also pointed out that problems
with metal toxicities have been noted in California soils to which biosolids have been
applied, and questioned how post-treatment crop limitations will be imposed on sensitive
and bioaccumulative crops.

SWRCB staff agrees with the commenter: that plants can bio-accumulate metals and not
display any outward symptoms of plant toxicity; that multiple element toxicity can occur
(see page 4-7 of the draft EIR, last sentence, third paragraph); and that some metals can be
bio-available at neutral to alkaline pH’s (see page 4-11 of the draft EIR, last sentence,
fourth paragraph and Table D-7 in Appendix D of the draft EIR).

For response to the comment on incidences of metal-related plant toxicities in California,
see the Response to Comment 26-20.  Regarding long-term study needs, there are many
ongoing research programs evaluating biosolids application on agricultural soils.  As
results are reached that change the view of long term impacts, the Part 503 regulations may
be updated.  These may be included in updates of the proposed GO if determined
appropriate (see GO Provision 13).

For the  response to the question regarding post-treatment cropping limitations, see the
Response to Comment 26-28 and the revised Mitigation Measure 4-2.

Additionally, SWRCB staff respectfully disagrees with the comment that implies that
results of case studies showing site-specific contaminant behavior that is different than
those assumptions used by EPA in risk assessments for the Part 503 regulations would
invalidate impact assessments in the EIR.  Master Responses 13 and 14 generally describe
the basis for the analysis of potential surface and groundwater quality impacts in the EIR
with respect to risk assessments conducted for the Part 503 regulations, additional
protective measures in the proposed GO, and the authority of RWQCB staff to use
monitoring and professional judgment to determine whether a specific biosolids application
project would be protective of water quality.  The SWRCB staff acknowledges that areas
of controversy exist over specific waste management issues not evaluated for the Part 503
regulation development process.  The SWRCB staff also acknowledges that case studies
have indicated that certain environmental conditions can produce results that are
contradictory to Part 503 risk assessment assumptions.  However, each risk assessment
conducted for the Part 503 regulations  included numerous conservative factors so that the
established standards would not be invalidated by the uncertainty in those factors.
Consequently, it is the SWRCB staff’s position that results of individual case studies do
not necessarily invalidate the Part 503 regulations or the analysis of potential impacts in
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the EIR that rely on those risk assessments.  Also see Responses to Comments 26-19 and
26-22.

28-6. The EPA risk assessments conducted to support development of the Part 503 regulations
evaluated lead in biosolids and examined the risks associated with exposure for several
pathways (See Appendix B of the final EIR).  The numerical limits developed by EPA and
proposed for use by the SWRCB are deemed protective of public health.  The proposed GO
requires analyses of biosolids prior to application and monitoring to detect any impact on
water supplies.  Any biosolids containing high lead levels would be precluded from being
land-applied under the provisions of the proposed GO.  Also see Response to Comment
26-28.

28-7. The commenter notes that approximately 25% of the hay grown in Kern County contains
elevated levels of molybdenum (Mo) and questions why it would be appropriate to add
sludge containing Mo (and selenium [Se]) to lands that already have native soil levels of
elements that can cause nutritional problems to animals grazing on hay or feed grown on
such lands.  The commenter also states that Mo is not less toxic (less bioavailable) in
alkaline soils.

Please also see Responses to Comments 12-2 and 26-32.  Appendix D, Table D-7 of the
draft EIR shows that several elements, including Mo, are not less mobile but more
bioavailable at alkaline soil pHs.

The Pre-Application Report (see Appendix A) requires that the applicator test soils at
proposed biosolids land application sites for a suite of elements including copper (Cu), Mo,
and Se.  Mitigation Measure 4-1, as revised, requires that application recommendations be
prepared by  a certified agronomist or soil scientist.  These professionals must also consider
a full range of soil, biosolids and crop nutrients and elements in arriving at agronomically
appropriate biosolids application rates.  (Note that the Part 503 regulations require only the
agronomic consideration of nitrogen, and then only to protect water quality.)  The intent
of this mitigation measure is that overall soil fertility and plant nutrition be considered,
including the presence of toxic elements native to soils and present in biosolids.  It may
very well be that the professional developing the biosolids application recommendations
does not recommend any biosolids be applied to lands where Se and Mo are elevated and
where biosolids also contain elevated levels of these elements.

28-8. The commenter disagrees with the draft EIR statement that SOCs may not be regulated
until additional research concludes a health risk exists and a regulatory need has been
demonstrated.  The commenter compares it to EPA’s pesticide regulation philosophy,
where the burden of proof for safety rests with the pesticide manufacturer.  Additional
information is also presented on the persistence and toxicity of SOCs in biosolids through
cited references, including information on uptake by root crops, as well as foliar uptake.
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The additional information on SOCs in biosolids and biosolid-amended soils provided by
the comment author is acknowledged.  It is agreed that there are several SOCs that are
more persistent, that do not degrade easily in the sludge treatment process, and that could
escape detection because of matrix interference effects, or because they are not readily and
easily detected with industry-common commercial analytical test methods.  More research
in this area is needed.

As with metals, there remains some scientific uncertainty and public controversy over the
persistence and fate of SOCs when applied to soils through biosolids additions.  Please
note that this opinion completely contradicts the opinions expressed by many biosolid
generators in their comments on this draft EIR.  The SWRCB staff does not believe there
is a demonstrated risk from SOCs in biosolids that warrant additional safeguards beyond
those provided by the recommended Mitigation Measure 4-2.

The information provided on SOCs by the commenter does not change the conclusions and
recommendations regarding potential biosolid-derived SOC impacts on grazing land
productivity, which is considered to be potentially significant.  It reinforces the belief that
a longer waiting period following biosolid application prior to introduction of grazing
animals than is provided in the current Part 503 regulations is warranted.

The NRC, which reviewed the grazing wait period issue in its 1996 publication, did not
comment on the need for additional research or safeguards with respect to protection of soil
productivity or crop quality from SOCs in biosolids.  The NRC did, however, recommend
that the 30-day grazing waiting period be reviewed, principally for additional protection
from pathogens, allowing additional time for soil bioremediation.  This concept has been
included in Mitigation Measure 4-2, which extends the waiting period for grazing animals
to 60-90 days.  Although this is principally for protection from disease pathogens, it also
allows for additional time for natural soil biodegradation of SOCs following biosolids
incorporation.  Also see Response to Comment 28-5.

28-9. See Master Response 7, and Responses to Comments 26-23 and 28-8.

28-10. The paper cited (Alcock et al. 1999) was based on a literature review for compounds which
they hypothesize could potentially exist in sludge and could potentially be transferred from
soil/plants to grazing livestock from biosolids land application.  Risk assessment is an
evolving tool, but is being supplemented by an increasing database of environmental
measurements.  The proposed GO relies on the basic work done by the EPA in developing
the Part 503 regulations.  These regulations are supplemented with various management
provisions and requirements that will be implemented through the proposed GO or  with
site-specific permits as the need arises, at the discretion of the RWQCB Executive Officer
for each permit application.

PCNs (polychlorinated naphthalene compounds) include a large number of compounds
(75) which are not typically measured in biosolids samples using the conventional priority
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pollutant testing methods.  These compounds were introduced at the turn of the century and
used for cable insulation, wood preservatives, engine oil additives and as feedstock for dye
production similar to the uses of PCBs (Alcock et al. 1999).  Synthesis of these compounds
ceased in the U.S. in 1977.  Any remaining sources are likely to be in the form of waste
incineration and landfill disposal of items containing PCN’s.  No actual test data for PCN’s
is available due to the lack of measurement techniques for such a complex matrix such as
biosolids, and the fact that they probably will not  be detected given the limited amount
likely to be present in wastewater or biosolids.  If detectable, concentrations are likely to
be very low; in the parts per billion range.

Regarding risk assessments, estimated baseline cancer risks associated with the land
application of sewage sludge, based on key pollutants of concern, were evaluated during
development of the Part 503 regulations.  The highest potential risk was derived from
hexachlorobenzene at values equal to the limits of detection.  It accounted for almost one-
third of the total estimated cancer risk of 0.5 cases/year of aggregate risk.
Diethylhexylphthalate was included in the risk assessment (ABT Associates 1992).

Exposure to hexachlorobenzene is believed to occur primarily through land application via
a potential pathway in which sludge is ingested by grazing animals which are then
consumed by humans.  It must be noted that hexachlorobenzene was not detected in sludge
from any of the samples in the analytic survey of the National Sewage Sludge Survey (ABT
Associates 1992).  The lifetime risk for a highly exposed individual was 6 x 10-4 and for
a highly exposed individual 1 x 10-7 for cancer based on organic pollutants.  For lead, the
health risks are much higher, with an estimated risk of 0-500 cases of disease per year
estimated to occur as a result of increasing background levels of lead in agricultural
products (ABT Associates 1992).  Sludge pollutants examined in the land application risk
assessment are shown in Table 1-2 of the risk assessment; a breakdown of the estimated
baseline nationwide risk from all sludge land application is shown in Table 4-8 of the risk
assessment.  A comparison of the risk reference dose for the average and highly exposed
individual are shown in Tables 4-9 and 4-10 of the risk assessment.  

The limiting of annual and cumulative loadings of pollutants from land-applied sludge,
combined with management practices, is intended to reduce potential dietary risks;
however, based on the very limited amount of existing information and the methods used
in the risk assessment, it could not be quantified.  But, the residual risk was likely to
exceed baseline risk.  It was estimated that the likely health benefit from regulating land
application was the avoidance of up to 0.4 cancer cases per year and about 20 cases of non-
cancer disease (mostly hypertension).  Included in the pollutants assessed was
diethylhexylphthalate, which for years has been a known environmental contaminant.  It
is present in biosolids, but at very low concentrations -- typically less than 50 mg/kg (parts
per million) (Orange County Sanitation District 1999).  The EPA risk assessments showed
it to be a relatively low-risk compound.
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Regarding residual metabolites from medical substances, the issue of pharmaceuticals in
wastewater and biosolids is an emerging area of research.  To date, data is lacking on the
presence of such compounds in surface waters and groundwater.  Much more must be
learned about the environmental fate and behavior, and possible impacts of trace amounts
of these compounds in the environment.  If regulatory programs are eventually developed
to limit residual quantities in wastewater, then the proposed GO can be modified to reflect
any need to better manage biosolids to limit introduction into the environment.  At present,
there is no evidence to indicate that residual metabolites pose any threat to public health
or beneficial uses. 

 
28-11. The statements made are unsubstantiated.  The National Sewage Sludge Survey has, for the

most part, adequately characterized sewage sludge.  Where the National Academy of
Sciences noted that more sensitive data could be required, the proposed GO requires such
monitoring.  Currently, EPA and the U.S. Department of Agriculture have accepted
biosolids use as beneficial.  The U.S. Department of Agriculture even recommended use
of biosolids in organic farming.

28-12. If biosolids were not potentially harmful to the environment if mismanaged, the SWRCB
would not be proposing to regulate them under general waste discharge requirements.
However, similar to pesticides or other regulated substances, biosolids used as a soil
amendment are not believed harmful when properly used.  Regulation of this material
under the proposed GO is intended to adequately protect the environment.

28-13. The 30-day exposure period is required to allow for desiccation and ultraviolet radiation
treatment of those surface pathogens that are potentially subject  to offsite migration.
Metals are not believed to leach significantly to warrant alarm.

28-14. See Master Response 4.

28-15. See Master Response 4.

28-16. The Part 503 regulations and the proposed GO take a conservative approach to biosolids
management.  Restricting access to fields to 30 days (for low potential for exposure) to 1
year (for a high potential for public exposure) are site restrictions imposed for Class B
biosolids applied to land.  The minimum 30-day period has been determined to be a time
in which most residual pathogens will have been killed by environmental exposure (see
Mitigation Measures 4-1 and 5-2 in Appendix C of this final EIR).  Field workers should
be informed of the presence of biosolids and told to practice good hygiene (such as
washing hands before eating, working safely to avoid injuries that could become infected
if exposed to biosolids, wearing boots and cleaning them after work or avoiding taking
them home and tracking material in the house) when laboring in the areas where biosolids
have been applied.
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28-17. Both the EPA and SWRCB staff realize there continues to be public concern regarding the
land application of biosolids.  The federal regulation and the proposed GO are designed to
take advantage of current scientific research on known and potential health risks, and are
felt to adequately protect human and animal health.

Perhaps the most concise and frank summary of use of biosolids on agricultural land was
found at the Texas A&M Agricultural News Web site (http://agnews.tamu.edu/in), a
synopsis of information compiled by David Tenenbaum.  This information provides a good
overview of the pros and cons of the risks.  It describes research related to sewage sludge
land application, including information by Dr. Suresh Pillai on aerosols from spray
irrigation of sludge (cited in the draft EIR and by some commenters).  

28-18. Bacteria have the potential to regrow.  However, waiting periods, restrictions for allowing
runoff, and access restrictions are specified to provide conditions that protect the
environment.  The viability of such bacteria after application to soil is well-researched and
not believed to threaten the environment provided the discharger complies with federal
laws and the proposed GO.  Also, see Response to Comment 10-4.

28-19. See Master Response 1 and Response to Comment 14-23.

28-20. See Response to Comment 21-87.
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